
Welcome to the

Monthly PMP Exam Study Group

PMLL PMP Study Group conference call:
1st Thursday of each month

PMLL PM Job Shop conference call: 
2nd Thursday of each month

PMLL Lessons Learned Best Practices conference call:
3rd Thursday of each month

You can listen to previous calls by phone or download the 
podcast and slides at:
www.pmlessonslearned.com

Please join our Yahoo & Linked-In groups: pmlessonslearnedV1
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Call Norms

This is an interactive call and we want to you 
to participate

We ask that you mute your phone when you 
are not talking - *6 to Unmute and *6 to Mute

When you want to ask a question or make a 
statement please state your name and the 
fact you would like to speak and wait for the 
moderator/presenter to acknowledge you.  

That way we do not over-talk each other.
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Our Email Address

PMPStudy@pmlessonslearned.com
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Legalese

Participants are meant to use the contents of this 
session as additional study material

Much of this session comes from:

Project Management Professional Exam Study Guide, 7th Edition
By Kim Heldman
SYBEX Series, John Wiley & Sons
ISBN: 978-1-118-53182-2

Used with permission of the publisher
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PMBOK Fifth Edition Processes
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Initiating Planning Executing
Monitoring & 

Controlling
Closing 

4. Project 
Integration 
Management

4.1 Develop 
Project 
Charter

4.2 Develop Project Management 
Plan

4.3 Direct and Manage 
Project Work

4.4 Monitor and Control 
Project Work 

4.5 Perform Integrated 
Change Control

4.6 Close Project 
or Phase

5. Project Scope 
Management

5.1 Plan Scope Management

5.2 Collect Requirements 

5.3 Define Scope 

5.4 Create WBS

5.5 Validate Scope 

5.6 Control Scope

6. Project Time 
Management

6.1 Plan Schedule Management

6.2 Define Activities 

6.3 Sequence Activities 

6.4 Estimate Activity Resources 

6.5 Estimate Activity Durations 

6.6 Develop Schedule

6.7 Control Schedule

7. Project Cost 
Management

7.1 Plan Cost Management

7.2 Estimate Costs 

7.3 Determine Budget

7.4 Control Costs 

8. Project Quality 
Management 

8.1 Plan Quality Management
8.2 Perform Quality 

Assurance 
8.3 Control Quality 

9. Project Human 
Resource 
Management

9.1 Plan Human Resource 
Management

9.2 Acquire Project Team

9.3 Develop Project Team 

9.4 Manage Project Team
10. Project 

Communications 
Management

10.1 Plan Communications 
Management

10.2 Manage 
Communications

10.3 Control 
Communications

11. Project Risk 
Management 

11.1 Plan Risk Management 

11.2 Identify Risks 

11.3 Perform Qualitative Risk 
Analysis 

11.4 Perform Quantitative Risk 
Analysis 

11.5 Plan Risk Responses 

11.6 Control Risks 

12. Project 
Procurement 
Management 

12.1 Plan Procurement
Management

12.2 Conduct 
Procurements 

12.3 Control
Procurements 

12.4 Close 
Procurements

13. Project 
Stakeholder 
Management

13.1 Identify    .     
Stakeholders 

13.2 Plan Stakeholder 
Management

13.3 Manages 
Stakeholder 
Engagement

13.4 Control 
Stakeholder 
Engagement



Agenda
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Project Cost Management

Earned Value Management
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Knowledge Area:

Project Cost Management



Control Costs:

Tools & Techniques

• Earned Value Management
(PMLL EVM - 3 SEP 09, Podcast # 79) 

Guest speaker David Radkovich, PMP, EVP and leader of the PM 

Lessons Learned  Weekly PMP Exam Study Group

• Forecasting (PMLL EVM - 3 SEP 09, Podcast # 79)

• To-Complete Performance Index (TCPI)         
(PMLL EVM - 3 SEP 09, Podcast # 79)

• Performance Reviews 

• Variance Analysis 

• Project Management Software 
PM Lessons Learned Monthly PMP Exam Study Group 9
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Earned Value Management
• EVM looks at schedule, cost, scope, and resource 

measurements together and compares them to the 

actual work completed to date

• Is not a one shot deal - EVM continuously monitors 

the planned value, earned value, and actual costs 

expended to produce the work of the project

• When variances that result in cost changes are 

discovered (including schedule variances and cost 

variances), those changes are managed using the 

project change control system

• The primary functions of EVM 

– To determine and document the cause of the 

variance

– To determine the impact of the variance 

– To determine whether a corrective action should 

be implemented as a result

PM Lessons Learned Monthly PMP Exam Study Group 10

V1



Earned Value Management

• Schedule, cost, and scope baselines together make 

up the performance measurement baseline (PMB)

• The performance measurement baseline is 

determined using EVM and will be used throughout 

the project to measure the progress and performance 

of the project

• Remember that it does not include management 

reserves but it does include contingencies

• EVM is the most often used performance 

measurement method

• EVM is performed on the work packages and the 

control accounts of the WBS

PM Lessons Learned Monthly PMP Exam Study Group 11
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Earned Value Management Formulas
Name Lexicon Definition How Used Equation Interpretation of Result

Planned Value
The authorized budget assigned 
to scheduled work.

The value of the work planned to 
be completed to a point in time, 
usually the data date, or project 
completion.

Earned Value
The measure of work performed 
expressed in terms of the budget 
authorized for that work.

The planned value of all the work 
completed (earned) to a point in 
time, usually the data date, 
without reference to actual costs.

EV = sum of the planned 
value of completed work

Actual Cost

The realized cost incurred for 
the work performed on an 
activity during a specific time 
period.

The actual cost of all the work 
completed to a point in time, 
usually the data date.

Budget at Completion
The sum of all budgets 
established for the work to be 
performed.

The value of total planned work, 
the project cost baseline.

Cost Variance

The amount of budget deficit or 
surplus at a given point in time, 
expressed as the difference 
between the earned value and 
the actual cost.

The difference between the value 
of work completed to a point in 
time, usually the data date, and 
the actual costs to the same point 
in time.

CV = EV – AC
Positive = Under planned cost 
Neutral = On planned cost 
Negative = Over planned cost

Schedule Variance

The amount by which the 
project is ahead or behind the 
planned delivery date, at a given 
point in time, expressed as the 
difference between the earned 
value and the planned value.

The difference between the work 
completed to a point in time, 
usually the data date, and the 
work planned to be completed to 
the same point in time.

SV = EV – PV
Positive = Ahead of Schedule
Negative = Behind Schedule
Neutral = On schedule

Variance at Completion

A projection of the amount of 
budget deficit or surplus, 
expressed as the difference 
between the budget at 
completion and the estimate at 
completion.

The estimated difference in cost 
at the completion of the project.

VAC = BAC – EAC
Positive = Under planned cost
Neutral = On planned cost
Negative = Over planned cost
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Earned Value Management Formulas
Name Lexicon Definition How Used Equation

Interpretation of 
Result

Cost Performance Index

A measure of the cost efficiency 
of budgeted resources 
expressed as the ratio of earned 
value to actual cost.

A CPI of 1.0 means the project is 
exactly on budget, that the work 
actually done so far is exactly the 
same as the cost so far. Other 
values show the percentage of 
how much costs are over or under 
the budgeted amount for work 
accomplished.

CPI = EV/AC

Greater than 1.0 = Under 
planned cost
Exactly 1.0 = On planned 
cost
Less than 1.0 = Over 
planned cost

Schedule Performance 
Index

A measure of schedule efficiency 
expressed as the ratio of earned 
value to planned value.

An SPI of 1.0 means that the 
project is exactly on schedule, that 
the work actually done so far is 
exactly the same as the work 
planned to be done so far. Other 
values show the percentage of 
how much costs are over or under 
the budgeted amount for work 
planned.

SPI = EV/PV

Greater than 1.0 = Ahead of 
schedule
Exactly 1.0 = On schedule
Less than 1.0 = Behind 
schedule

Estimate At Completion

The expected total cost of 
completing all work expressed as 
the sum of the actual cost to 
date and the estimate to 
complete.

If the CPI is expected to be the 
same for the remainder of the 
project

If future work will be 
accomplished at the planned rate

If the initial plan is no longer valid

If both the CPI and SPI influence 
the remaining work

If the costs are typical & will 
continue in same manner

EAC = BAC/CPI

EAC = BAC (AC / EV)

EAC = AC + BAC – EV

EAC = AC + Bottom-up ETC

EAC = AC + [(BAC - EV) /CPI]

PM Lessons Learned Monthly PMP Exam Study Group 13
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Earned Value Management Formulas

Name Lexicon Definition How Used Equation Interpretation of Result

Estimate to Complete
The expected cost to finish all 
the remaining project work.

If the costs are typical & will 
continue in same manner

If both the CPI and SPI 
influence the remaining work

If the current reports are NOT 
‘typical’ and future reports are 
NOT expected to ‘continue’ in 
the same manner

If the initial plan is no longer 
valid

ETC = (BAC - EV)
CPI

EAC = (BAC – EV)
(CPI x SPI)

ETC = BAC – EV

Bottom-up ETC = a 
brand new             
estimate

To Complete Performance 
Index

A measure of the cost 
performance that must be 
achieved with the remaining 
resources in order to meet a 
specified management goal, 
expressed as the ratio of the cost 
to finish the outstanding work to 
the budget available.

The efficiency that must be 
maintained in order to complete 
on plan.

The efficiency that must be 
maintained in order to complete 
the current EAC.

TCPI = (BAC – EV)/(BAC –
AC)

TCPI = (BAC – EV)/(EAC –
AC)

Greater than 1.0 = Harder to 
complete
Exactly 1.0 = Same to 
complete
Less than 1.0 = Easier to 
complete

Greater than 1.0 = Harder to 
complete
Exactly 1.0 = Same to 
complete
Less than 1.0 = Easier to 
complete

PM Lessons Learned Monthly PMP Exam Study Group 14
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Planned Value

• Planned value (PV) is the cost of work that has been 

authorized and budgeted for a schedule activity or 

WBS component during a given time period or phase

• These budgets are established during the Planning 

processes

• For any given day, PV equals the planned cost of 

work that is scheduled to be completed on that day, 

whether or not the work is actually completed

• PV is also called budgeted cost of work scheduled 

(BCWS)

• The approved budget assigned to work to be 

completed during a given time period

• Remember to read exam questions carefully, as PV 

might mean present value or planned value, as 

defined here

PM Lessons Learned Monthly PMP Exam Study Group 15
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Earned Value

• Earned value (EV) is the value of the work completed 

to date as it compares to the authorized budgeted 

amount assigned to the work component

• EV is typically expressed as a percentage of the work 

completed compared to the budget

• For example, if the budgeted amount is $1,000 and 

we have completed 30 percent of the work so far, the 

EV is $300

• Therefore, EV cannot exceed the PV budget for the 

activity

• EV is also called Budgeted Cost of Work Performed 

(BCWP)

• The value of the work completed to date compared to 

the budget

PM Lessons Learned Monthly PMP Exam Study Group 16
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Actual Cost
• Actual cost (AC) is the actual cost of completing the 

work component in a given time period

• Actual costs might include direct and indirect costs 

but must correspond to what was budgeted for the 

activity

• If the budgeted amount did not include indirect costs, 

do not include them here

• Actual costs include whatever is spent to complete 

the work regardless of what was budgeted. 

• AC is also called actual cost of work performed 

(ACWP)

• Money that's actually been expended during a given 

time period for completed work
PM Lessons Learned Monthly PMP Exam Study Group 17
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S-Curves
• According to the earlier definition, EV is the sum of the 

cumulative budgeted costs for completed work for all 

activities that have been accomplished as of the 

measurement date

• You can plot all the PV, AC, and EV measurements 

graphically to show the variances between them

• If there are no variances in the measurements, all the 

lines on the graph overlap, which means the project is 

progressing as planned 

• All of these measurements include a cost component. 

Costs are displayed                                                         

in an S curve 

because spending                                                is 

minimal in the                                                    

beginning, picks up 

steam toward the 

middle, and tapers                                                    off 

at the end of the 

project
PM Lessons Learned Monthly PMP Exam Study Group 18
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Cost Variance

• It's the difference between EV (where you are at this 

point) and AC (what you've spent)

• It tells you whether your actual costs are higher than 

expected (with a resulting negative number) or lower 

than expected (with a resulting positive number) at 

that point in time

• It measures the actual performance to date (or during 

the period) against what's been spent

• The cost variance (CV) formula:

CV = EV - AC

PM Lessons Learned Monthly PMP Exam Study Group 19
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Spending 

Less

0n 

Budget

Spending 

More

Calculating CV

• PV = 400, EV = 375, AC = 325

CV = EV - AC

375 - 325 = 50

• The CV is positive, which means you're spending less 

than what you planned for the work that you have 

completed as of the measurement date

• If you come up with a negative number as the answer 

to this formula, it means that costs are higher than 

what you had planned for the work that was 

completed as of the measurement date and these 

costs are usually not recoverable

PM Lessons Learned Monthly PMP Exam Study Group 20
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Ahead of 

Schedule

0n 

schedule

Behind 

Schedule

Schedule Variance
• Schedule variance tells whether the schedule is 

ahead or behind what was planned for this period

• It's the difference between where you are at this point 

(EV) and what was planned for this point (PV)

• This formula is most helpful when you've used the 

critical path methodology to build the project schedule

• The schedule variance (SV) formula:

SV = EV - PV

375 - 400 = -25

• The resulting schedule variance is negative, which 

means you are behind schedule, or behind where you 

planned to be as of July 1. 

PM Lessons Learned Monthly PMP Exam Study Group 21
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Budget At Completion

• Budget At Completion (BAC) is the total amount of 

Planned Value (PV) (approved budgeted costs) for all 

of the work of a work component or all the work of the 

project

• It is the sum of all the budgets established for all the 

work in the work package, control account, schedule 

activity, or project

• The cost baseline is the time-phased BAC for the 

project

PM Lessons Learned Monthly PMP Exam Study Group 22
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Spending 

Less

1 on 

Budget

Spending 

More

Performance Indexes

• Cost and schedule performance indexes are primarily 

used to calculate performance efficiencies and predict 

future project performance

• The cost performance index (CPI) measures the cost 

efficiency of the work completed against actual cost

• The PMBOK says it is the most critical of all the EVM 

measurements because it tells you the cost efficiency 

for the work completed to date, or at the completion 

of the project

• If CPI is greater than 1, you're spending less than 

anticipated to date 

• If CPI is less than 1, you are spending more than 

anticipated for the work completed and have a cost 

overrun on your hands

PM Lessons Learned Monthly PMP Exam Study Group 23
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Cost Performance Index

• The Cost Performance Index (CPI) formula:

CPI = EV / AC

375 / 325 = 1.15

• This means cost performance is better than expected 

PM Lessons Learned Monthly PMP Exam Study Group 24
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Schedule Performance Index

• The schedule Performance Index (SPI) measures the 

efficiency of the project team to date in completing 

work tasks against the progress that was planned

• This formula should be used in conjunction with an 

analysis of the critical path activities to determine if 

the project will finish ahead or behind schedule 

• If SPI is greater than 1, you are ahead of schedule 

and have completed more work than was planned

• If SPI is less than 1, you are behind schedule and 

have not completed as much work as you planned to 

complete by the measurement date

PM Lessons Learned Monthly PMP Exam Study Group 25
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Ahead of 

Schedule

1 on 

Schedule

Behind 

Schedule

Schedule Performance Index

• The schedule performance index (SPI) formula:

SPI = EV / PV

375 / 400 = 0.94

• This means performance is worse than expected

• Behind schedule

PM Lessons Learned Monthly PMP Exam Study Group 26
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Ahead of 

Schedule

1 on 

Schedule

Behind 

Schedule

Cumulative CPI

• Cumulative CPI is a commonly used calculation to 

predict project costs at the completion of the project

• It also represents the cumulative CPI of the project at 

the point the measurement is taken. 

• First, you need to sum the earned value calculations 

taken to date, or cumulative EV, and the actual costs 

to date, or cumulative AC

• The formula looks just like the CPI formula except 

that it uses the cumulative sums

Cumulative CPI = Cumulative EV / Cumulative AC

PM Lessons Learned Monthly PMP Exam Study Group 27
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Ahead of 

Schedule

1 on 

Schedule

Behind 

Schedule

Cumulative CPI

• The difference between Cumulative CPI and the CPI 

formula earlier is that the CPI formula is used for a 

single work period whereas the cumulative CPI is 

calculated using the sum of all the costs of every 

work component for the project or a portion of the 

project

• Additionally, you might also use cumulative CPI to 

calculate the total cost of a work component such as 

a deliverable

• If  a deliverable that contains five work packages, 

total the EV and AC at the measurement date for all 

five work packages to determine the cost 

performance index for the deliverable

PM Lessons Learned Monthly PMP Exam Study Group 28
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Ahead of 

Schedule

1 on 

Schedule

Behind 

Schedule

Cumulative SPI

• Cumulative SPI predicts schedule performance at the 

completion of the project

• Like cumulative CPI, it also represents the cumulative 

SPI of the project at the point the measurement is 

taken

Cumulative SPI = Cumulative EV / Cumulative PV

PM Lessons Learned Monthly PMP Exam Study Group 29
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Forecasting
• Forecasting uses the information you've gathered to 

date and estimates the future conditions or future 

performance of the project based on what you know 

when the calculation is performed

• Forecasts are based on work performance data (an 

output from the Executing process group) and your 

predictions of future performance

• The forecasting formulas are used to determine

• Estimate To Complete (ETC)

– The ETC is the anticipated cost estimate to finish the 

work of the project.

• Estimate At Completion (EAC)

– The EAC estimates (or forecasts) the expected total 

cost of a work component, a schedule activity, or the 

project at its completion by calculating the actual 

costs to date and then adding an estimate of 

what the remaining work will cost
PM Lessons Learned Monthly PMP Exam Study Group 30
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Four Flavors of ETC

If the costs are typical & 
will continue in same 
manner

ETC = (BAC - EV)
CPI

There is a negative cost 
performance to date and 
the project schedule 
dates must be met

ETC = (BAC – EV)
(CPI x SPI)

If the current reports are 
NOT ‘typical’ and future 
reports are NOT 
expected to ‘continue’ in 
the same manner

ETC = BAC – EV

If the initial plan is no 
longer valid

Bottom-up ETC = a brand new         
estimate

PM Lessons Learned Monthly PMP Exam Study Group 31
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Five Flavors of EAC (sorta)

If the CPI is expected to be 
the same for the 
remainder of the project

EAC = BAC/CPI

EAC = BAC (AC / EV)

If future work will be 
accomplished at the 
planned rate

EAC = AC + BAC – EV

If the initial plan is no 
longer valid

EAC = AC + Bottom-up ETC

There is a negative cost 
performance to date and 
the project schedule 
dates must be met

EAC = AC + [(BAC – EV)/(CPI x SPI)]

If the costs are typical & 
will continue in same 
manner

EAC = AC + [(BAC - EV) / CPI]

PM Lessons Learned Monthly PMP Exam Study Group 32
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EAC At Present CPI

• EAC forecast for ETC work performed at the present CPI

• This forecast assumes that current performance is good 

and future performance will be just like the past 

performance for the project

EAC = BAC / CPI    or    BAC (AC / EV)

• The scenario tells you that BAC is $2,200 and CPI is 

1.15 or EV is 375 and AC is 325

$2,200 / 1.15 = $1,913.04        $1906.67 if CPI carried to 5 places

$2,200 (325 / 375) = $1,906.67

• This result predicts you will spend less than the originally 

budgeted amount for the project

• In this case, you are getting more work or goods for the 

dollars you're spending

PM Lessons Learned Monthly PMP Exam Study Group 33
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EAC At The Planned Rate

• This formula calculates EAC based on the actual costs to 

date and the assumption that ETC work will be 

completed at the budgeted rate

• Used when the current reports are NOT ‘typical’ and 

future reports are NOT expected to ‘continue’ in the 

same manner

EAC = AC + (BAC - EV)

• The scenario tells you the AC to date is $800, BAC is 

$1,200, and EV is $600

EAC = $800 + ($1,200 - $600) = $1,400

• You'll spend $1,400 to complete this work component, 

assuming the remaining work is performed at the 

budgeted rate

• That is $200 more than what you have budgeted 

because your EV is less than the actual cost to date

• You should examine the quality of the work to date, as 

you aren't getting what you're paying for
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EAC For A Flawed Project

• Also called, "EAC forecast with a new estimate.“

• This formula is used when it’s obvious the current 

estimates are very wrong, with no hope of 

remediation

• Your organization needs the project, so they decide 

to do a new manual “bottoms-up” Estimate To 

Complete (ETC) for the rest of the project

• The Actual Cost (AC) is included because the money 

is already spent

EAC = AC+ Bottoms-up ETC

• The scenario tells you AC to date is $800 and you 

chose to do a new completion estimate that is $1,200 

EAC =  $800 + $1,200 = $2,000
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EAC From The Index Effect

• Also called, "EAC forecast for ETC work considering 

both SPI and CPI factors.“

• This formula assumes two things: There is a negative 

cost performance to date and the project schedule 

dates must be met

EAC = AC + [(BAC - EV) / (CPI × SPI)]

• AC is $1,000, BAC is $1,500, EV is $900, CPI is 0.97, 

and SPI is 1.05. 

$1,000 + [($1,500 - $900) / (0.97 × 1.05)] = $1,589.10

• Based on the assumption that cost performance to 

date is negative (AC is higher than EV) and we must 

meet the project schedule date, EAC is $1,589.10

• We will have a slight cost overrun at the end of the 

project in order to meet the schedule date
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EAC: Things Are Typically Good

• This formula assumes two things: The costs are 

going as expected and they are expected to continue 

that way in the future project schedule dates must be 

met

EAC = AC + [(BAC - EV) / CPI]

• The scenario tell you that AC is $1,000, BAC is 

$1,500, EV is $900, CPI is 0.97 

$1,000 + [($1,500 - $900) / 0.97] = $1,618.56

• You will use the formula that provides the best 

estimate for the information you are given
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To-Complete Performance Index

• There is one last thing to note regarding these formulas

• If cumulative CPI falls below 1, all future project work 

must be performed at the TCPI in order to stay within 

your authorized project budget (BAC)

• That may or may not be possible given the risks, 

resources, schedule, and other considerations

• If it is not possible, you as the project manager should 

calculate a new EAC and use this as the new goal
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To-Complete Performance Index

• To-complete performance index (TCPI) is the projected 

cost performance the remaining work of the project 

must achieve in order to meet the BAC or EAC

• It's calculated by dividing the work that's remaining by 

the funds that are remaining

TCPI = (BAC - EV) / (BAC - AC)

• Assume for this example that BAC is $1,000, EV is 

$700, and AC is $800

($1,000 - $700) / ($1,000 - $800) = 1.5

• This means you'll need to reach a CPI rate that's 1.5 

times what you've experienced to date in order to meet 

the BAC goal

• You will have to improve the level of performance in this 

scenario in order to bring costs back into alignment with 

the authorized budget

• If the result is less than 1, future work does not have to 

be performed as efficiently as past performance
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To-Complete Performance Index

• When the BAC is no longer attainable, the project 

manager should calculate a new EAC

• This new estimate becomes the goal you'll work toward 

once it's approved by management

• The TCPI formula when EAC is the goal:

TCPI = (BAC - EV) / (EAC - AC)

• We'll use the same assumptions we used in the formula 

earlier and note that EAC is $1,200

($1,000 - $700) / ($1,200 - $800) = 0.75

• This result means that in order to complete the work 

within the EAC target, the project team needs to continue 

performing at an efficiency of 0.75

• However, also remember that you revised the original 

BAC and are now using EAC as your estimate to 

complete so additional costs were incurred
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Questions?
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